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Description 

BACKGROUND OF THE INVENTION 

5 [0001] Insect and acarid pests destroy growing and harvested crops. In the United States, agronomic crops must 
compete with thousands of those pests. In particular, tobacco budworms and southern armyworms are especially 
devastating to crops. 

[0002] Tobaccco budworms -cause tremendous economic losses in agronomic crops. In particular, budworms dev- 
astate cotton crops by feeding on green bolls. Control of budworms is complicated by their resistance to many common 
io insecticides, including organophosphates, carbamates and pyrethroids. 

[0003] In spite of the commercial insecticides and acaricides available today, damage to crops, both growing and 
harvested, caused by insect and acarid pests still occurs. Accordingly, there is ongoing research to create new and 
more effective insecticidal and acaricidal agents. 

[0004] Certain N-carbamoyl-3-carboxyaryl-heterocyclic and hydrazinecarboximidamidohydrazone compounds 
75 which are useful as herbicidal agents are described in U.S. 5,670,456. However, that patent does not describe any 
insecticidal or acaricidal activity. 

[0005] Certain cyclic 1,3,4-oxadiazoline compounds are described by D. Kochetov et al in Ukrainskii Khimicheskii 
Zhurnal, 57(2), pp. 215-217 (1991). However, D. Kochetov etal do not disclose any utility for their cyclic 1,3,4-oxadi- 
azoline compounds 

20 [0006] It is, therefore, an object of the present invention to provide compounds which are useful for the control of 
insect and acarid pests. 

[0007] It is also an object of the present invention to provide a method for the control of insect and acarid pests. 
[0008] It is a further object of this invention to provide a method for the protection of growing and harvested crops 
from damage caused by insect and acarid attack and infestation. 

6 [0009] These and other objects of the present invention will become more apparent from the description thereof set 
forth below. 

SUMMARY OF THE INVENTION 

30 [0010] The present invention comprises 2-aryl-A2-1 t 3,4-(oxa and thia)diazoline compounds which are useful for the 
control of insect and acarid pests. Those compounds are also useful for protecting plants from damage caused by 
insect and acarid attack and infestation. 

[001 1] The pesticidal 2-aryl-A 2 -1 ,3,4-(oxa and thia)-diazoline compounds of the present invention have the structural 
formula I 
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9 



*3 



CfX^Rs. C r C 6 alkyl, C r C 6 haloalkyl, 

benzyl optionally substituted on the phenyl ring with any combination of from one to three halogen, C, -C 8 alkyl, 
C r C 6 haloalkyl, C r C 6 alkoxy, C r C 6 haloalkoxy, C r C 6 alkylthlo or C r C 6 haloalkyl-thio groups, or 

phenyl optionally substituted with any combination of from one to three halogen, C r C 6 alkyl, C r C 6 haloalkyl, 
C r C 6 alkoxy, C, -C 6 haloalkoxy, C r C 6 alkylthio or C r C 6 haloalkylthio groups, 
provided that when X is O, Z is 



n and p are each independently 0, 1, 2 or 3; 
X 1 is O or S; 

R and R 4 are each independently halogen, C r C 6 alkyl, C r C 6 haloalkyl, OR 6 , SfO)^, nitro, cyano, NR 8 Rg, 
CO 2 R 10 , C(0)R n or phenyl optionally substituted with any combination of from one to three halogen, C r C 6 alkyl, 
C r C 6 haloalkyl, C r C 6 alkoxy, C r C 6 haloalkoxy, C r C 6 alkylthio or C r C 6 haloalky!thio groups, or 

two adjacent R groups or f% groups may be taken together to form a ring wherein RR or is represented 
by: -OCH 2 0-, -OCF 2 Oor -CH=CH-CH=CH-; 

R 6 and R 7 are each independently hydrogen, C r C 6 alkyl, C r C 6 haloalkyl or 

phenyl optionally substituted with any combination of from one to three halogen, C r C 6 alkyl, C r C 6 haloalkyl, 
C r C 6 alkoxy, C r C 4 halcalkoxy, C r C 6 alkyIthio or C^ehaloaikylthio groups; 
R 8- R 13 and R u are each independently hydrogen, C r C 6 alkyl, C r C 6 alkylcarbonyl or 

phenyl optionally substituted with any combination of from one to three halogen, C r C 6 alkyl, C 1 -C 6 haloalkyl, 
C r C 6 alkoxy, C r C 6 haloalkoxy, C r C 6 alkylthio or C r C 6 haloalkylthio groups; 
R 10 and R t1 are each independently hydrogen, C r C 6 alkyl or C r C 6 haloalkyl; 

Rt and R 2 are each independently hydrogen, Gj-CTcycloalkyl, C^Cehaloalkyl, C 3 -C 6 alkenyl, C 3 -C 6 haloalkenyl, 
C 3 -C 6 alkynyl, C 3 -C 6 haloalkynyl, Cg-Cgalkoxyalkyl, (CH 2 )vC(0)R 12( C r C 6 alkyl optionally substituted with one phe- 
noxy or phenyl group wherein the phenyl ring of each group is independently optionally substituted with from one 
to three halogen, C r C 6 alkyl, C r C 6 haloalkyl, C r C 6 aikoxy, C r C 6 haloalkoxy, C r C 6 alkylthio or C r C 6 haloalkylthio 
groups, 

phenyl optionally substituted with from one to three halogen, Chalky!, C r C 6 haloalkyl, C r C 6 alkoxy, C r 
C 6 haloalkoxy, C r C 6 alkylthio or C r C 6 haloalkylthio groups, or 

a 5- or 6-membered heteroaromatic ring optionally substituted with any combination of from one to three 
halogen, C r C 6 alkyl, C r C 6 haloalkyl, C r C 6 alkoxy, C r C 6 haloalkoxy, C r C 6 alkylthio or C r C 6 haloalkylthio groups, 
and when Rj and R 2 are taken together with the atom to which they are attached they may form a C 3 -C 6 cycloalkyl 
ring wherein R^ is represented by: -(CH 2 ) t -where t is 2, 3, 4 or 5; 
m, q and v are each independently 0, 1 or 2; 

R 12 is hydrogen, C 1 -C 6 alkyl, C r C 6 haloalkyl, C r C 6 alkoxy, C r C 6 haloalkoxy, ^-Cgalkylthio, C r C 6 haloalkyithioor 
NR13R14; 

R 3 is hydrogen, C r C 6 alkyl, C r C 6 haloa|kyl or C(0)R 15 ; 

R 15 is C^Cgalkyl, C r C 6 haloalkyl, C^ealkoxy or C r C 6 haloalkoxy; and 

R 5 is C r C 6 alkyl, 

phenyl optionally substituted with any combination of from one to three halogen, C r C 6 alkyl, C r C 6 haloalkyl, 
C r C 6 alkoxy, C r C 6 haloalkoxy, C r C 6 alkylthio or C r C 6 haloalkylthio groups, or 

behzyl optionally substituted on the phenyl ring with any combination of from one to three halogen, G, -C 6 alkyl, 
C r C 6 haloalkyl, C r C 6 alkoxy, C r C 6 haloalkoxy, C r C 6 alkylthio or C r C 6 haloalkyl-thio groups; and 
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the optical isomers thereof and the agriculturally acceptable salts thereof. 
DETAILED DESCRIPTION OF THE INVENTION 

s [001 2] The present invention provides a method for the control of insect or acarid pests which comprises contacting 
said pests or their food supply, habitat or breeding grounds with a pesticidally effective amount of a 2-aryl-A2-1 ,3,4- 
(oxa or thia)diazoline compound of formula I. 

[0013] The present Invention also provides a method for the protection of growing plants from attack or infestation 
by insect or acarid pests which comprises applying to the foliage of the plants, or to the soil or water in which they are 
10 growing, a pesticidally effective amount of a 2-aryl-A 2 -1 ,3,4-(oxa or thia)diazoline compound of formula I 

[0014] The pesticidal 2-aryl-A 2 -1 ,3,4-(oxa and thia)-diazoline compounds of the present invention have the structural 
formula I 



20 




(i) 

25 

wherein n, R, R 2 , X and Z are as described hereinabove for formula I. 

[0015] Preferred 2-aryl-A 2 -1 ,3,4-oxadiazoline compounds of the present invention are those having the structural 
formula II 



35 




(ii) 

wherein 

R is halogen, C r C 4 haloalkyl, C r C 4 haloalkoxy or 

phenoxy optionally substituted with any combination of from one to three halogen, C, -C 4 alkyl, -C 4 haloalkyl, 
CyC^alkoxy or C r C 4 haloalkoxy groups; 
R 4 is C r C 4 haloalkyl, C r C 4 haloalkoxy or C r C 4 haloalkylthio; 
R 1 is C r C 4 alkyl; 

R 2 is C r C 4 alkyl, C r C 4 haloalkyl, (CH 2 ) v C(0)R 12 or 2-pyridyl optionally substituted with any combination of from 
one to three halogen, C r C 4 alkyl, C r C 4 haloalkyl, C r C 4 alkoxy or C r C 4 haloalkoxy groups; 
v is 0 or 1 ; 

R 12 is C r C 4 alkoxy or C r C 4 haloalkoxy; 
R 3 is hydrogen or C(0)R 15 ; and 
R 15 is C r C 4 alkoxy. 

[0016] More preferred insecticidal and acaricidal agents of the present invention are those having the structural 
formula II wherein 
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R is F, Br, CI or phenoxy; 
R4 is CF 3 , OCF 3 or SCF 3 ; 
R1 is CH 3 ; 

R 2 is CH 3 , CH 2 CI, CH 2 CF 3 , CF 3 , CH 2 C0 2 CH 3 or 2-pyridyl; and 
R 3 is hydrogen or C0 2 CH 3 . 

[0017] Compounds of this invention which are particularly effective insecticidal agents include 
2-(p-chlorophenyl)-5,5<limethyl-4 , -(trifluoro^ 

2-(p-chlorophenyl)-5,5^imethyl-4'^ ' 
2-(p-bromophenyl)-5,5-dimethyl-4'-(trifluo^^ 

2-(p-fluorophenyl)-5,5-dimethyl-4'-(trifluoromethyl)-A 2 -1 l 3 ( 4-oxadiazoIine-4-carboxanilide; 

S.S-dimemyl^p-phenoxyphenylM^ftrifluoromett^^^ 

2-(p-chlorophenyl)-5-methyl-4'-(trifluoro^ 

5-(chloromethyl)-2-(p*hlorophenyl)-^ 

4,5-bis(trifluoromethyl)-2-(p-fluorophe^^ 

5-(chloromethyl)-2-(p-fluorophenyl)-5-me^ 

5-(chloromethyl)-2-(p-fluorophenyl)-5-meth^ 

2-(p-bromophenyl)-5-(chloromethyl)-5-methyl^^ 

2-(p-chtorophenyl)-5-methyl-5-(2,2 l 2-trifl^^^ 

2-(p-chlorophenyl)-5-methyl-5-(2,2,2-trffl^ 

2-(p-chlorophenyl)-5-methyl-5-(2-pyri^ 

2-(p-chlorophenyl)-5-methyl-5-(2-pyridyH^ 

methyl N-{[2-(p-chlorophenyl)-5,5KJimetayl-A 2 -^ 

methyl N-{[2-(/><;hlorophenyl)-5 > 5-dimethyl-A 2 -1 l 3 ( 4^xadiazolin-4-yl]carbonyl}-p-(triflu 
and 

methyl 2-(p-chlorophenyl)-5-methyl-4-{^ 
among others. 



[0018] In formula I above, 5- and 6-membered heteroaromatic rings include, but are not limited to, pyridyl, pyrazolyl, 
imidazolyl, triazolyl, isoxazdlyl, tetrazolyl, pyrazinyl, pyridazinyl, triazinyl, furanyl, thienyl, and thiazolyl rings each op- 
tionally substituted as described in formula I above. 

[0019] Exemplary of halogen hereinabove are fluorine, chlorine, bromine and iodine. The terms "C r C 6 haloalkyl , > 
•C r C 4 haloalkyr, "^-Cghaloalkoxy", 'C r C 4 haloalkoxy", "C r C 6 haloalkylthio" and "C r C 4 haloalkyfthio" are defined as 
a C^Cgalkyl group, a C r C 4 alkyl group, a C r C 6 alkoxy group, a C r C 4 alkoxy group, a C r C 6 alkylthio group and a C r 
C 4 alkylthio group substituted with one or more halogen atoms, respectively. 

[0020] Novel 2-aryl-A 2 -1 ,3,4-(oxa and thia)diazoline compounds of the present invention are those having the struc- 
tural formula I 




(I) 



wherein n, R, R v R 2 , X and Z are as described hereinabove, provided that: (1) R is other than CO 2 R 10 when R is on 
the ortho-position of the phenyl ring, and (2) F^ is other than ethyl or unsubstituted phenyl when X is 0, n and p are 0 
and Ri is methyl. 

[0021] Formula I compounds wherein X is O and 
Zis 
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H 



may be prepared, as illustrated in Flow Diagram I, by reacting a hydrazine of formula III with a ketone of formula IV in 
the presence of a solvent such as acetone, ethanol, methylene chloride, 1,1-diethoxyethane and the like, preferably 
at an elevated temperature, to form a hydrazone of formula V, and reacting the formula V hydrazone with an isocyanate 
or isothiocyanate of formula VI in the presence of a solvent such as 1,2-dichloroethane and ethyl acetate, preferably 
at an elevated temperature. 
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FLOW DIAGRAM I (cont.) 




[0022] Alternatively, formula I compounds wherein X is O, R, is methyl, R 2 is C r C 6 haloalkyl and 
Z is 




H 



may be prepared, as shown in Flow Diagram II, by reacting a hydrazine of formula III with a 1 -haioalkyi-1 -acetoxyeth- 
ylene compound of formula VII in the presence of a solvent such as ethanol, preferably at an elevated temperature, 
to obtain a hydrazone of formula VIII, and reacting the formula VIII hydrazone with an isocyanate or isothiocyanate of 
formula VI in the presence of a solvent such as 1 ,2-dichloroethane and ethyl acetate, preferably at an elevated tem- 
perature. 
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FLOW DIAGRAM TT 



O 




[0023] Formula I compounds wherein X is S and 
Zis 



H 



may be prepared, as illustrated in Flow Diagram III, by reacting a hydrazine, of formula IX with a ketone of formula IV 
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in the presence of a solvent such as acetone, ethanol, methylene chloride, 1,1-diethoxyethane and the like to form a 
2-aryl-A 2 -1,3,4-thiadiazoIine of formula X, and reacting the formula X compound with an isocyanate or isothiocyanate 
of formula VI in the presence of a solvent such as 1 ,2-dichlorethane and ethyl acetate. 

5 

PLOW DIAGRAM IIS 



w 




ss [0024] Formula I compounds wherein X is S and 2 is CfX^Rg, C r C 6 alkyl, C r C 6 haloalkyl, optionally substituted 
benzyl or optionally substituted phenyl may be prepared, as illustrated in Flow Diagram IV, by reacting a 2-aryl-A 2 - 
1,3,4-thiadiazoline of formula X with a halide compound of formula XI and a base in the presence of a solvent. 
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PLOW DIAGRAM IV 




[0025] In addition, certain compounds of formula I may be converted into other compounds of formula I by using 
conventional procedures known to those skilled in the art. 

[0026] The 2-aryl-A 2 -1 ,3,4-(oxa and thia)diazoline compounds of the present invention are effective for controlling 
insect and acarid pests. Those compounds are also effective for protecting growing or harvested crops from damage 
caused by insect and acarid attack and infestation. 

[0027] Insects controlled by the a 2-aryl-A 2 -1 ,3,4-(oxa and thia)diazoline compounds of this inventbn include Lepi- 
doptera such as tobacco budworms, cabbage loopers, cotton boll worms, beet armyworms, southern armyworms and 
diamondback moths; Homoptera such as aphids, leaf hoppers, plant hoppers and white flies; Thysanoptera such as 
thrips; Coleoptera such as boll weevils, Colorado potato beetles, southern corn rootworms, western corn rootworms 
and mustard beetles; and Orthoptera such as locusts, crickets, grasshoppers and cockroaches. Acarina controlled by 
the compounds of this invention include mites such as two-spotted spider mites, carmine spider mites, banks grass 
mites, strawberry mites, citrus rust mites and leprosis mites. 

[0028] In practice generally about 10 ppm to about 10,000 ppm and preferably about 100 ppm to about 5,000 ppm 
of a formula I compound, dispersed in water or another liquid carrier, is effective when applied to plants or the soil in 
which the plants are growing to protect the plants from insect and acarid attack and infestation. 
[0029] The 2-aryl-A 2 -1 ,3,4-(oxa and thia)diazoline compounds of this invention are also effective for controlling insect 
and acarid pests when applied to the foliage of plants and/or to the soil or water in which said plants are growing in 
sufficient amount to provide a rate of about 0. 1 kg/ha to 4.0 kg/ha of active ingredient. 

[0030] While the compounds of this invention are effective for controlling insect and acarid pests when employed 
alone, they may also be used in combination with other biological agents, including other insecticides and acaricides. 
For example, the formula I compounds of this invention may be used effectively in conjunction or combination with 
pyrethroids, phosphates, carbamates, cyclodienes, endotoxin of Bacillus thuringiensis (Bt), formamidines, phenol tin 
compounds, chlorinated hydrocarbons, benzoylphenylureas, pyrroles and the like. 

[0031] The compounds of this invention may be formulated as emulsifiable concentrates, flowable concentrates or 
wettable powders which are diluted with water or other suitable polar solvent, generally in situ, and then applied as a 
dilute spray. Said compounds may also be formulated in dry compacted granules, granular formulations, dusts, dust 
concentrates, suspension concentrates, microemulsions and the like all of which lend themselves to seed, soil, water 
and/or foliage applications to provide the requisite plant protection. Such formulations or compositions of the present 
invention include a compound of the invention (or combinations thereof) admixed with one or more agronomically 
acceptable inert, solid or liquid carriers. Those compositions contain a pesticidally effective amount of said compound 
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or compounds, which amount may vary depending upon the particular compound, target pest, and method of use. 
Those skilled in the art can readily determine what is a pesticidally effective amount without undue experimentation. 
[0032] In order to facilitate a further understanding of the invention, the following examples are presented primarily 
for the purpose of illustrating more specific details thereof. The scope of the invention should not be deemed limited 
5 by the examples, but encompasses the entire subject matter defined in the claims. 

EXAMPLE 1 

Preparation of 2-fa 1 cua-Trifluoro-n>tolylV5 < S<ilmethvl-4WtrlfluoromethoxvVA^t3 1 4oxadlazoline- 
10 4-carboxanilide 

[0033] 
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40 

[0034] A solution of m-trifluoromethylbenzoyl hydrazine (1 .84 g) and acetone (40 ml_) is refluxed for 48 hours, cooled 
to room temperature and concentrated in vacuo to obtain a colorless hydrazone (t .48 g, m.p. 100-103°C). A solution 
of the hydrazone (0.74 g), p-trifluoromethoxyphenylisocyanate (0.62 g), and 1 ,2-dichloroethane (15 mL) is refluxed for 
16 hours, cooled to room temperature, and concentrated in vacuo to give the title product as a colorless solid (1.28 g, 
45 m.p. 120-1 22°C). 

[0035] Using essentially the same procedure as described for the preparation of Example 1 , but using the appropri- 
ately substituted hydrazine, ketone and isocyanate, the following compounds are obtained: 



50 



55 



11 



EP 1 004 241 A1 



O 

0 

i 



or>u>r>o*mtn*f 

I I I I I I I I 

OVOOOOHIOIOCM 



ro 



rs 



a 
o 
i 



b In 
U I 



O 
O 
I 



Q. fc. w H 



I 



20 



25 



30 




ouoooooouooooo 



fl el f> 



tfgggggggggggggg 



35 



40 



45 



"■■■■iiiiiiiiiii 



50 



fM<n-<rin\0r^coc* 



HMO 
H H H 



H 



55 



12 



EP 1 004 241 A1 



§ 



70 



15 



g 



w 

o M 
u 
I 



l 



«n 

U 
I 

•H 

•0 
I 

in 



u 
u 

u 

X 

u 

B 

o 



o 

I 
I 



o 
I 



I 

I 

CM 



I 

•H 

I 



in n in cn cn cn cn cn 



I I 



o 
I 

n 



l 



I 



o 
I 



eo <n 

8 8 

I I 



CM 



20 



n rtJ?J?^?J?J! ) J?'? !? «? <n <•> <n m cn r> 

w ooouoguoooouooooooooo 



25 



30 



«ggggggggggggggggggggg 



35 



40 



(4 



O 
I 



O 
I 



U 
I 



u 
I 



CM 



o 

I 



U 
CQ 
I 



* » a = 3 

???? ss 

* i i 1 * 



M 

CQ 
I 



45 



50 



so co q\ 



OHrsmn*(nsDc^ooonoHc>i<n^ > (o^> 



55 



13 



EP 1 004 241 A1 



fa 
U 



fn fa 



n f% p% 

fa fa ft, 

O O O 
O 
I 



o 

! 



O 
I 



^ ro m D m 

^ fa fa fa fa 



I 



O 
I 



o 
I 



fa 



d n rt f) 

ft, fa fa fa fa f , M ri f% fi 

, o 

* JL 



o 
i 



SC fa 
U O 



O 

I 



n 

g 

I 

H 
I 



n c*) o n o 



ggggggggggggggggggggg 



ooouuoooooououooooouo 



g 



in «^ >t 

* o EM 



o 

I 



CO 
I 

I 



g 



g y g Y 

I W V Tl w 



£ 7 « ? 
8 * g * 



V I 5 

5 5 i n n n r> " 



i 



o 
I 



O 
I 



I 



co o\ o h m « *r tn^Ohco^OHcjn^inoh 



14 



EP 1 004 241 A1 



o 

i 



o 
i 

u 

I 

CM 



H W H M 
I I I I 

tj. 



M 
I 



H 
I 



H H 
I I 



CQCQCQCQCQ(QCQCQ£QCQ 
I I I I I I I I I I 



f> ro co ci n ■ • » * •-» «■» »-» » » *■% >-» »•# «•» t-j »»j 



d c> f) fj o 



i*> n o f> 



«gggggggggggggggggggg 



u 
m 
i 



? 8 tfg 8 S V 
" i ? V 



■5- 8 g 8 



i i T Y 



4J 

3 M 

ST 1 * 



CO GV O «-t 

in in vd vo 



<Mr>^mvor*cociOHc>4ri^fin^)r> 



15 



EP1 004 241 A1 



8 



0\ M 

cm r> in 

SO H H 

i I I 

CM CO CI 



CM 



CM 
I I 

so \o 

tn n cm cm h 

H H H CM 



10 



15 



«l I I I I I I |CflCO<0COCOC0CQCOCOOO 
^ Tf ^ rf ^ ^ | | | || | | | | | | 



^ n r> 

y 8 8 



20 



^wwwwwwwwwwwwwwww* 

u 



. . S S X X X X S SC 5C W 
OOOOOOOOUOOOOOOU 



in W m 
WOW 

VD CN KD 

o o o 



25 



W 
U 



30 



^8858888888888 8' 888 88 s5 



35 



40 



I 



- W 



I 



CM 

m 4 — 
<n W *T> 

§ J8 V 
i ? * * 



* 4 * 4 i ? * * * * « 



45 



50 



oor-tcMn^rinvor.cocnoHCMn^ 

t^COCOCOCOCOCOCOOOCO CO (7\ Ot <7t Cft Ot 



w u> (o 

<7\ CXl G\ 0\ 



55 



16 



EP 1004 241 A1 







CO 


CO 


CO 


r> 


O 




CO 


o 


CM 


O 


rH 


SO 


r> 


*-t 


m 


r> 


0 


H 


H 


H 


i-4 


H 


CM 




H 




1 


1 


1 


I 


1 


1 


» 


1 


1 


CM 


\D 


V£> 




CM 


CO 


o 






CM 


O 


H 




r*> 


o 


CO 


en 




H 


H 


H 




H 


CM 


H 


i-l 



I I 

CM V£ 



I 

CO 





CO 




o 


CO 


H 


CM 




CO 




CM 


CM 






CO 


H 


vo 


CM 


CM 


H 


H 


1 


1 


l 


1 


1 


1 


1 




r* 


\o 


0\ 


CM 


O 


H 


CO 


r» 


vo 


t-4 


CM 


r» 










CM 


CM 


H 


H 



ro 



P<1 



T5 



ro 

O 
O 
I 



C*4 

o 
o 

I 



(14 

U 

o 

I 



f0 *0 CO 

Cl, u, 

(J o u 

I I I 

^ ^ 



CO 

o 
o 

I 



_ ro 



cj n n 

Pl, fl, ft, . f) 

0 a u o y v 

1 i i i 
^ ^ ^ ^ 



o 
I 



ro 

a 
o 
t 



co 
b 
O 
O 
i 



ro 

O 
I 



O 

o 



20 



25 



in 



8 * 



I 

co 



in _ 

M *0 

7J, X mm-. ... 
O X X W 

^ <N M CM ft CN 

a? o o o ° o 

0 u 



H H ^ if 

>i >i X X , , , , 

co co ^ ^ 



I 

co 



5 



30 



in 
O 



m m in 
►C X X 



855558588 



5 



5 



35 



40 



iHHrHf-tHHiHH 



rH fH #-l r-4 H H H 



«YYYYYYYVYYVYYYYYV V V 



45 



50 



OHCMcn^rintor^cocnortcMfi^tftin 

O OOOOOOOOOf-trlHHHHH 
HHHt-ti-tt-IH^fHHHHfHHHHH 



H 



CO 
H 
H 



55 



17 



EP 1 004 241 A1 



^ vo 
co \o <n 



i 

r* eo *o o\ 



I I I I 

n so in so 



O 
o 

*0 



o cm 



l i 

in oo 



i 

CO 
<n cm 



H 
O 
H 
I 

O 
O 



v \r> n \0 vo vo cm 



l 



o in 



n in h 
^ o 

H iH H 



H H 

I t 

in m 
in 

H H 



r> n 

H H 

I I 

in h 

co n 

H H 



CO \0 
H <0 



so <n in 



o 

H 



SO 
H 



fa 
U 
I 



O 
O 
I 



U 
O 
I 



n 

O 
I 



Ik 
O 
O 
I 



o 
o 

I 



n 

U 
I 



0 O 

1 I 



o 
o 



o 



O 
I 



H r-l 

o o 

M CH 

X X 

o o 



CM cs 



H 

o 

CM 

x 

U 



s 

CM CM 



O 

u 



in m 
X X 
VO 

(J 
O 



CM CM 

S 5 



d o u o 

o Ae ~ " 



H H CM CM 



O H H 

CM CM CM CM O O Si 

cs m ?; K E K K K ~ 

X K U U U U U 



in « 
X X 



CM CM 



a 
o 



o 
o 



c 

4 

c 

•H 
1 



oooguoao-ooouuuooou 



V V V V V V V V V V t ? * « o o o o u a 



U rH #H #-l H rH 



o\ O H M n ^ 



m xo co cn _ . . „ , .. „ _ , w , , w 

•-IHHt-lfHr-lHHHHf-lHHcHf-IHf-lHHH 



18 



EP 1 004 241 A1 



O cl 

El *r 



I 

H 
H 



(M <r» h» 

M H H 



o n 

CM iH 





n 




VO 








CM 




O 




in 


n 


CM 








in 






in 


tH 




H 


in 








CM 


H 


n 


I 


1 


» 




CM 


in 


1 


o 


i 


«-« 


i-4. 


in 


in 


H 




H 


H 


CM 


CO 




in 


co 


CM 








in 




VO 




H 


H 










H 




H 



o 
m 



o 

0\ 
H 
I 

0\ 
CO 



CM 
I 

CO 
H 

CM. 



JO 



75 



CO 

fa 

I 



n 
fa 

o 
o 
I 



fa fa 
O 
I 



rn m 

fa fa 

U O O 

i I l 



m 
fa 
O 
O 

I 



fa 
O O 

0 o 

1 I 

xr 



en 
fa 
O 



«n 
fa 
O 
O 

I 



<n 
fa 
O 

I 



g fa fa fa ft ft 

n 9 O U g g 

i t 

5f «<* 



I 



20 



25 



cn cn 

w as h 

O O >i 

^ — c 

O O 0) 

w w 

o y ^ 

OOP 

CM M t 

S X n 

o u 



0) 

c 

Q> 



iH rH f-H rH 



I 



I 

<n 

. ^ ^ >i >t ia *33 

.c >i >i >i >i ™ cT ^ o 
p a a a cu w i u i u 

( I I I i o <N <M 

n CM CM CM CM X X 

(J u 



^1 ^* 
•0 »0 *H 



-P CM 
I 

CM 



O *r« *H 



9 w 



* y w *^ « 



>1 >« CjL, 

a p. i 

CM CM 



o o * 
t 



I 

u 

CO 
I 



30 

">gggggggggggg g g g g g g g g 

55 



40 



45 



0 u a o o 

1 i i i i 

^ ^ 



H i-i U ^ H H #H 
OUO05«UO U 
I I I I I I I I 



H H 
! I 
5t «<* 



a o o a o 
i i i i i 

^ 



so 



o^OHcMco^invor*coa\o 



H cm n ^ m vo co 
in in in in in in in in 

t-I H H f-C H H «H H 



55 



19 



EP 1 004 241 A1 















n 


H 








o 




o\ 


H 


O 


o\ 


H 


<N 


m 


iH 


1 


CNJ 


O 


1 


1 


I 


O 


CM 


M 


CM 


VD 


CM 


H 






r> 


O 




0> 


H 






H 






c-t 



? V o V V V o 
4 * 4 * * * 4- 



Ml S 

SO 1 ^ U> mm - 

u a % ? 4 * * 



* Y * f Y Y 
7 i 8 7 « 8 8 



f) C) fO fO f) 



8 8 5 8 8 8 5 



*H #H i-« iH rH rH 

O O O O U O O 

II I I I I I 

^ *r *r «<*• v 



Oi © H n n ^ IT) 

in vd u> U) \o \o 

H H H H t-l H H 



20 



EP1 004 241 A1 

EXAMPLE 166 



Preparation of 2-fp-Chlorophenvl)-5-methvl-5-trlfluoromethvMWtrlfluoromethvlM^1 < 3,4H3xadlazollne- 
4-carboxanUide 



[0036] 




P3 °\ 




[0037] A mixture of p-chlorobenzoyl hydrazine (1 .77 g), 1 -trifluoromethyl-1 -acetoxyethylene (1 .78 g) and ethanol (35 
mL) is refluxed for 17 hours, cooled to room temperature, and concentrated in vacuo to obtain the corresponding 
benzoyl hydrazone (0J1 g). A mixture of the hydrazone (0.8 g) and 1,2-dichloroethane (10 mL) is treated with a p- 
trifluoromethylphenylisocyanate (0.67 g), heated at reflux for 87 hours, and concentrated in vacuo to obtain a colorless 
solid (1.48 g). Flash chromatography of the solid on silica gel (25% CHgClg/hexanes to 50% CHgClg/hexanes) gives 
the title product as a colorless solid (0.16 g, m.p. 157-158°C). 

[0038] Using essentially the same procedure as described for Example 166, but using the appropriately substituted 
hydrazine and isocyanate, the following compounds are obtained. 
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Example 


R 


R 4 


mp°C 


167 


CI 


OCF 3 


128-129 


168 


Br 


CF 3 


156-157 


169 


F 


CF 3 


141-142 



EXAMPLE 170 
10 Preparation of p-chlorobenzovlthiohydraztde 
[0039] 



is 



20 



25 



30 



35 



40 



MgBr 




2 ) C1CH 2 C0 2 H 



NaOH 




45 



50 



[0040] A solution of carbon disulfide (4.5 mL, 75 mmol) and tetrahydrof uran (50 mL) is cooled to 0°C, treated dropwise 
with a solution p^hlorophenylmagnesium bromide (50 mL of 1 M solution) at a rate that maintains the temperature 
below 10°C, warmed to and stirred at room temperature for 2 hours, concentrated in vacuo and diluted with water. The 
resultant aqueous mixture is filtered through diatomaceous earth. The filtrate is treated with a solution of chloroacetic 
acid (5.67 g), sodium hydrogen carbonate (3.82 g) and water (24 mL), stirred for three days at room temperature, 
acidified to pH 1 with 50% aqueous sulfuric acid and filtered to obtain the thioester (8.98 g). To a cold (0°C) solution 
of the thioester (3.5 g), sodium hydroxide (0.58 g) and water (35 mL) is added hydrazine hydrate (1.4 g). During the 
addition, the color changes from red to yellow and a solid precipitates. The solid is collected, washed with water, and 
dried to give the title product (1.92 g, m.p. 112-114°C). 



55 



22 



EP1 004 241 A1 

EXAMPLE 171 

Preparation of 2'(p-chlorophenvl)-5 t 5-dimethvl-A 2 >1,3 < 4-thladiazoHne 
[0041] 




[0042] A solution of /MJhlorobenzoylthiohydrazine (1.02 g), acetone (1.89 g) and ethanol (5 ml_) is stirred at room 
temperature for 4 days and the solvents are evaporated to obtain a brown solid. Flash chromatography of the brown 
solid on silica gel (10% ethyl acetate/hexanes) gives the title product as a yellow solid (0.44 g, m.p. 51-53°C). 

EXAMPLE 172 

Preparation of 2-(p-Chlorophenyl)-5,5-dlmethvl-4W^ 
[0043] 




[0044] A solution of 2-(p-chiorophenyl)-5,5-dimethyl-A 2 -1,3 l 44hiadiazoline (0.33 g) and 1,2-dichloroethane (8 mL) 
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is treated with p-trifluoromethylphenylisocyanate (0.30 g), stirred for 72 hours at room temperature, and concentrated 
in vacuo to obtain a solid. Flash chromatography of the solid on silica gel (30% methylene chlorkte/hexanes) gives the 
title product as a colorless solid (0.61 g, m.p. 1 29-1 31 a C). 

[0045] Using essentially the same procedure as described for Example 1 72, but using the appropriately substituted 
isocyanate, the following compound is obtained: 




Example 173 mp 102-103°C 



EXAMPLE 174 

Preparation of 1-Oxlde-2-(p-chforophenvlV5.5»dimethvl-4 , -(trtfluoromethoxy)-A 2 -1 t 3 1 4-thiadiazoline- 
4-carboxanilide 

[0046] 




[0047] A solution of 2-(p<hlorophenyl)-5,5-dimethyl-4 , -(trifluoromethoxy)-A 2 -1,3,4-thiadiazoline-4-carboxanilide 
(0.50 g) and dichlorom ethane (1 5 mL) is stirred at -5° C, treated with 3-chloroperoxybenzoic acid (0.30 g, 70%), stirred 
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for 3.5 hours at room temperature, and diluted with dichloromethane (10 mL). The resultant mixture is washed with 
5% sodium carbonate solution, dried over anhydrous magnesium sulfate, concentrated to 10 mL volume, and cooled 
in a refrigerator overnight. The white precipitate is filtered and dried to give the title product as a colorless solid (0 49 
g, m.p. 214-215°C). 

5 

EXAMPLE 175 

Preparation of 1 J-Dioxld^-fP'ChlorophenvlVS.S-dimethvMWtrifluoromethoxvVA^I^^thiadiazoline- 
^carboxanlllde 

10 

[0048] 



75 



20 



25 



30 



35 



40 




[0049] A solution of 2-(p^hlorophenyl)-5,5-dimethyl-4 , -(trifluoromethoxy)-A 2 -1,3,4-thiadiazoline-4^rboxanilide 
(0.50 g) and dichloromethane (15 mL) is stirred at -5° C, treated with 3-chloroperoxybenzoic acid (1 .79 g, 70%), stirred 
45 for 1 8 hours at room temperature, treated with additional 3-chloroperoxybenzoic acid (0. 1 2 g, 70%), stirred for 1 4 hours 
at room temperature, washed with 5% sodium carbonate solution, dried over anhydrous magnesium sulfate, and con- 
centrated in vacuo to obtain a solid. Flash chromatography of the solid on silica gel using a 10% ethyl acetate in 
hexanes solution gives the title product as a colorless solid (0.42 g, m.p. 1 81 °C). 

so EXAMPLE 176 

lnsectlcidal and acarlcldal evaluation of test compounds 

[0050] Test solutions are prepared by dissolving the test compound in a 35% acetone in water mixture to give a 
ss concentration of 10,000 ppm. Subsequent dilutions are made with water as needed. 
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Spodoptera eridania, 2nd instar larvae, southern armvworm (SAW) 

[0051] A Sieva lima bean leaf expanded to 7-8 cm in length is dipped in the test solution with agitation for 3 seconds 
and allowed to dry in a hood. The leaf is then placed in a 100 x 10 mm petri dish containing a damp filter paper on the 
5 bottom and ten 2nd instar caterpillars. At 5 days, observations are made of mortality, reduced feeding, or any interfer- 
ence with normal molting. 

Diabrotica virgifera virpifera Leconte, 2nd instar western corn rootworm (WCR) 

10 [0052] One cc of fine talc is placed in a 30 mL wide-mouth screw-top glass jar. One mL of the appropriate acetone 
test solution is pipetted onto the talc so as to provide 1.25 mg of active ingredient per jar. The jars are set under a 
gentle air flow until the acetone is evaporated. The dried talc is loosened, 1 cc of millet seed is added to serve as food 
for the insects and 25 mL of moist soil is added to each jar. The jar is capped and the contents thoroughly mixed 
mechanically. Following this, ten 2nd instar rootworms are added to each jar and the jars are loosely capped to allow 

is air exchange for the larvae. The treatments are held for 5 days when mortality counts are made. Missing larvae are 
presumed dead, since they decompose rapidly and cannot be found. The concentrations of active ingredient used in 
this test correspond approximately to 50 kg/ha. 

Tetranychus urticae (OP-reslstant strain), 2-spotted spider mite (TSM) 

20 

[0053] Sieva lima bean plants with primary leaves expanded to 7-8 cm are selected and cut back to one plant per 
pot. A small piece is cut from an infested leaf taken from the main colony and placed on each leaf of the test plants. 
This is done about 2 hours before treatment to allow the mites to move over to the test plant to lay eggs. The size of 
the cut, infested leaf is varied to obtain about 100 mites per leaf. At the time of test treatment, the piece of leaf used 
25 to transfer the mites is removed and discarded. The newly-infested plants are dipped in the test solution for 3 seconds 
with agitation and set in the hood to dry. After 2 days, one leaf is removed and mortality counts are made. 

Aphis Qossypih cotton aphid (CA) 

30 [0054] Cotton plants at the cotyledon stage are selected and cut back to one plant per pot. A heavily infested leaf is 
taken from the main colony and placed on top of each cotyledon. The aphids are allowed to transfer to the host plant 
overnight. At the time of test treatment, the leaf used to transfer the aphids is removed and discarded. The cotyledons 
are dipped in the test solution and allowed to dry. After 5 days, mortality counts are made. 

35 Diabrotica undecimpunctata howacdi, eggs-southern corn rootworm (SCR-Egqs) 

[0055] Wells containing artificial diet are treated with the test solutions and dried. Southern com rootworm eggs are 
then placed in the wells. The wells are covered with vented, adhesive, clear plastic covers. After 7 days, mortality 
counts are made. 

40 

Heliothis virenscens, 3rd Instar tobacco budworm (TBW) 

[0056] Cotton cotyledons are dipped in the test solution and allowed to dry in a hood. When dry, each is cut into 
quarters and ten sections are placed individually in 30 mL plastic medicine cups containing a 5 to 7 mm long piece of 
45 damp dental wick. One 3rd instar caterpillar is added to each cup and a cardboard lid placed on the cup. Treatments 
are maintained for 3 days before mortality counts and estimates of reduction in feeding damage are made. 
[0057] The tests are rated according to the scale shown below and the data obtained are shown in Table I. 



Rating Scale 


0 = no effect 


5 = 56-65% kill 


1 = 10-25% kill 


6 = 66-75% kill 


2 = 26-35% kill 


7 = 76-85% kill 


3 = 36-45% kill 


8 = 86-99% kill 


4 = 46-55% kill 


9 =100% kill 
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TABLE I 



5 



10 



35 



45 



50 
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Insecticidal and Acaricidal Evaluations 
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TABLE I (continued) 
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Insectlcldal and Acarlcidal Evaluations 


Ex. 


CA (300 1 ) 
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TSM (300 1 ) 
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TABLE I (continued) 
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Insecticldal and Acarfcldal Evaluations 


Ex. 


CA(300 1 ) 


SAW(300 1 ) 


TBW (300 1 ) 


TSM(300 1 ) 
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TABLE I (continued) 
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Claims 

1 . A method tor the control of insect or acarid pests which comprises contacting said pests or their food supply, habitat 
60 or breeding grounds with a pesticidally effective amount of a compound having the structural formula 
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(R) n - 




wherein 



X is O or S(0) m ; 
Zis 




C(X, )R 5 , C r C 6 alkyl, C r C 6 haloalkyl, 

benzyl optionally substituted on the phenyl ring with any combination of from one to three halogen, C r 
C 6 alkyl, C r C 6 haloalkyl, C r C 6 alkoxy, C r C 6 haloalkoxy, C r C 6 alkylthioor C r C 6 haloalkylthio groups, or 

phenyl optionally substituted with any combination of from one to three halogen, C^alkyl, C r 
C 6 haloalkyl, C r C 6 a!koxy, C r C 6 haloalkoxy, C^galkyllhio or -C 6 haloalkylthio groups, 
provided that when X is O, Z is 



n and p are each independently 0, 1 , 2 or 3; 
X, is O or S; 

R and R 4 are each independently halogen, C^Cgalkyl, C, -C 6 haioalkyl, ORg, S<0) R 7 , nitro, cyano, NRgRg, 
CO 2 R 10 , C(0)R n or 

phenyl optionally substituted with any combination of from one to three halogen, C 1 -C 6 alkyl i C r C 6 haloaIkyl, 
C r C 6 alkoxy, C r C 6 haloalkoxy, C r C 6 alkylthio or C r C 6 haloalkylthio groups, or two adjacent R groups or R4 
groups may be taken together to form a ring wherein RR or F^fy is represented by: -OCH 2 0-, -OCF 2 0- or 
-CH=CH-CH=CH-; R 6 and R 7 are each independently hydrogen, C r C 6 a!kyl, C r C 6 haloalkyl or 

phenyl optionally substituted with any combination of from one to three halogen, Chalky!, C r 
C 6 ha!oalkyl, C r C 6 alkoxy, C 1 -C 4 haloalkoxy, 0,-Cgalkylthio or C r C 6 haloalkylthio groups; 
R 8. &9> R 13 and R 14 are eacn independently hydrogen, C r C 6 alkyl, C r C 6 alkylcarbonyl or 

phenyl optionally substituted with any combination of from one to three halogen, C r C 6 alkyl, C r 
C 6 haloalkyl, C r C 6 alkoxy, C r C 6 haloa!koxy, Chalky Ithio or C r C 6 haloalkylthio groups; 
R 10 and R„ are each independently hydrogen, C r C 6 alkyl or C r C 6 ha!oalkyl; 

R 1 and are each independently hydrogen, C 3 -C7cycloalkyl, C^Cghaloalkyl, C 3 -C 6 alkenyl, C 3 - 
Cghaloalkenyl, C 3 -C 6 alkynyl, C 3 -C 6 haloalkynyl, C 2 -C 6 alkoxyalkyl, (0H 2 ) v C(O)R 12 , 
C r C 6 alkyl optionally substituted with one phenoxy or phenyl group wherein the phenyl ring of each group is 
independently, optionally substituted with from one to three halogen, Chalky!, C r C 6 haloalkyl, C r C 6 aIkoxy, 
C r C 6 haloalkoxy, C r C 6 alkylthio or C r C 6 haloalkylthio groups, phenyl optionally substituted with from one to 
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three halogen, Chalky!, C, -C 6 haloalkyl, C r C 6 alkoxy, C^ehaloalkoxy, C r C 6 a!kylthio or C r 
C 6 haloalkylthio groups, or 

a 5- or 6-membered heteroaromatic ring optionally substituted with any combination of from one to three 
halogen, C r C 6 alkyl, C r C 6 hatoalkyl, C r C 6 alkoxy, C r C 6 haloalkoxy, C r C 6 alkylthio or C r C 6 haloalkylthio 
groups, and 

when and R 2 are taken together with the atom to which they are attached they may form a C 3 -C 6 cycloalkyl 
ring wherein R, is represented by: -(CH 2 ) r where t is 2, 3, 4 or 5; 
m, q and v are each independently 0, 1 or 2; 

R 12 is hydrogen, (VCgalkyl, C r C 6 haloalkyl, C r C 6 alkoxy, Cj-cyialoalkaxy, C r C 6 alkytthio, C r 
C 6 haloalkylthio or NR 13 R 14 ; 

R 3 is hydrogen, Chalky!, C r C 6 haloalkyl or C(0)R 15 ; 

R 15 is C r C 6 alkyl, C 1 -C 6 haloalkyl, C^-Cgalkoxy or C r C 6 haloalkoxy; and 

R 5 is C r C 6 alkyl, 

phenyl optionally substituted with any combination of from one to three halogen, C r C 6 alkyl, C r 
C 6 ha!oalkyl, C r C 6 alkoxy, C, -C 6 haloalkoxy, C r C 6 alkylthio or Cj-Cghaloalkylthio groups, or benzyl optionally 
substituted on the phenyl ring with any combination of from one to three halogen, C r C 6 alkyl, C r C 6 haloalkyl, 
C r C 6 alkoxy, C r C 6 haloaIkoxy, C r C 6 alkyithio or C^Cehaloalkylthio groups; and 
the optical isomers thereof and the agriculturally acceptable salts thereof. 

The method according to claim 1 wherein the compound is selected from the group consisting of 

2-(p<htorophenyl)-5,5KJimethyM , -(trifluoromethoxy)-A 2 O l 3 ) 4-oxadia2o!ine-4-carboxanilide; 

2-(p-chlorophenyl)-5,5<JimethyM , -(trifluoromethyl)-A 2 -1 l 3,4-oxadiazoline-4-carboxanilide; ' 

2-(p-bromophenyl)-5,5<iimethyUXtrifluoro^ 

2-(p-fluorophenyl)-5,5^imethyk^ 

5,5<iimethyl-2-(p-phenoxyphenylM4(trifluorom 

2-(p^hlorophenyl)-5-methyl-4^trifluorom 

5-(chlorcmethyi)-2-(^hloropheny^^^ 

4,543is(trifluoromethyl)-2-(p-fluorophenyl^^ 

5-(chloromethyl)-2«(p-fluorophenyl)-5-m^ 

5-(chloromethyl)-2-(p-fluorophenyl)-5-m^^ 

2-(p-bromophenyl)-5-(chloromethyl)-5-m^^ 

2-(p-chlorophenyl)-5-methyl-5-(2,2,2-triftuoro^^^ 

lide; 

2-(p^hlorophenyl)-5-methyl-5-(2,2,2-trifluoro^ 
lide; 

• 2-(p-chlorophenyl)-5-methyl-5-(2^^^ 
2-(p-chlorophenyl)-5-methyl-5-(2-pyridy0 
methyl N-{[2-(p-chlorophenyl)-5,5-dimethyl-AH 
late; 

methyl N-{[2-(p-chlorophenyl)-5,5-dim^ 
late; and 

methyl 2-(p-chlorophenyl)-5-methyM-{[p^ 
tate. 



A method for the protection of growing plants from attack or infestation by insect or acarid pests which comprises 
applying to the foliage of the plants, or to the soil or water in which they are growing, a pesticidally effective amount 
of a compound having the structural formula 
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wherein n, R, R v Ffe, X and Z are as described in claim 1. 

The method according to claim 3 wherein the compound is selected from the group consisting of 

2-(p*htorophenyl)-5,5<iimeth^ 

2-(p<hlorophenyl)-5,5<iimethy^ 

2-(p-bromophenyl)-5,5<)imethyM4trifluorom 

2-(p-fluorophenyl)-5,5-dimethyl-4 , -(trifluoromethyl)-A 2 -1 > 3 > 4-oxadiazoline^^rboxanilide; , 

5,5«Jimethyl-2-(p-phenoxyphenylM4(trifluorom 

2-(p*hlorophenyl)-5-methyl-4 , -(trif^ 

5-(chtorcMTiemyl)-2-{pHChloropheny^ 

4,5^is(trifluoromethyl)-2-(p-fluorophenyl)-5^ethyl-A 2 -1,3,4<>xadiazoline-4-carboxanilide; 
5-(chloromethyl)-2-(p-fluorophenyl)-5-methyl-4'-(trifluoromethyl) -A 2 -1,3,4-oxadiazoline-4-carboxanilide; 
5-(ch!oromethyl)-2-{p-fluorophenyl)-5-methyM'-(trifluoromethoxy) ^-I.S^-oxadiazoline^-carboxanilide; 
2-(p-bromophenyl)-5-(chloromethyl)-5-methyl-4 , -(trifluoromethoxy) -A^I.S^-oxadiazoline^-carboxanilide; 
2-(p-chlorophenyl)-5-methyl-5-(2,2,2-trifluo^^ 
lide; 

2-(p-chlorophenyl)-5-methyl-5-(2,2 > 2-trifluoroethyl)-4 , -(trifIuoromethoxy) -A 2 -1,3,4-oxadiazoIine-4-carboxani- 
lide; 

2-(/>*htorophenyl)-5-methyl-5-(2-pyridylM^ 

2-(p<hlorophenyl)-5-methyl-5-(2i)yridyl)-4'*(trif!uoromethoxy)-A 2 -1,3,4-oxadiazoline-^ 

methyl N-{[2-(p-chlorophenyl)-5,5<iimethyl-A 2 -^^ 

late; 

methyl N-{[2-(p-chlorophenyl)-5,5-dime% 
late; and 

methyl 2-(/>chlorophenyl)-5-methyI-4-{[p-(trifluoromethoxy)phenyl]carbamoyl}-A 2 -1,3,4-oxadiazoline-5-ace- 
tate. 

The method according to claim 3 wherein the compound is applied to the plants, or to the soil or water in which 
they are growing, at a rate of about 0.1 kg/ha to 4.0 kg/ha. 

A compound having the structural formula 




wherein 



XisOorS(0) m ; 
Zis 




CfX^Rg, C r C 6 alkyl, C r C 6 haloalkyl, 
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benzyl optionally substituted on the phenyl ring with any combination of from one to three halogen, C r 
C 6 alkyl, C r C 6 haloalkyl, C r C 6 alkoxy, C r C 6 haloalkoxy, C r C 6 alkylthio or C r C 6 haloalky!thio groups, or 

phenyl optionally substituted with any combination of from one to three halogen, C r C 6 alkyl, C r 
C 6 haloalkyl, C r C 6 alkoxy, C 1 -C 6 haloalkoxy l C^galkyfthio or C r C 6 haloalkylthio groups, 
provided that when X is O, 2 is 



n and p are each independently 0, 1, 2 or 3; 
X, is O or S; 

R and R 4 are each independently halogen, C r C 6 alkyl, C, -C 6 haloalkyl, OR 6 , SfO^Ry, nitro, cyano, NRqRq, 
CO 2 R 10 , C(0)R v or 

phenyl optionally substituted with any combination of from one to three halogen, C r C 6 alkyl, C r C 6 haloalkyl, 
C r C 6 alkoxy, C r C 6 haloalkoxy, C r C 6 alkylthio or C r C 6 haloalky!thio groups, or two adjacent R groups or 
groups may be taken together to form a ring wherein RR or R4R4 is represented by: -OCH 2 0-, -OCF 2 0- or 
-CH=CH-CH=CH-; 

R 6 and R 7 are each independently hydrogen, C^Cgalkyl, C r C 6 haloalkyl or 

phenyl optionally substituted with any combination of from one to three halogen, C 1 -C 6 alkyl, C r 
C 6 haloalkyl, C r C 6 alkoxy, (VC^aloalkoxy, q-Cealkylthio or C r C 6 haloalkylthio groups; 
^8. R 9» R 13 and R 14 are ea ch independently hydrogen, C r C 6 alkyl, C r C 6 alkylcarbonyl or 

phenyl optionally substituted with any combination of from one to three halogen, C r C 6 alkyl, C r 
C 6 haloalkyl, C r C 6 alkoxy, C r C 6 haloalkoxy, C r C 6 alkylthio or C r C 6 haloalkylthio groups; 
R 10 and R„ are each independently hydrogen, Chalky! or C r C 6 haloalkyl; 

R., and are each independently hydrogen, C 3 -C 7 cycloalkyl, C 1 -C 6 haloalkyl, C 3 -C 6 alkenyl, C 3 - 
C 6 haloalkenyl, C 3 -C 6 alkynyl, C 3 -C 6 haloalkynyl, C 2 -C 6 alkoxyalkyl, (CH2) V C(0)R 12 , 

C r C 6 alkyl optionally substituted with one phenoxy or phenyl group wherein the phenyl ring of each group is 
independently, optionally substituted with from one to three halogen, C r C 6 alkyl, C r C 6 haloalkyl, C r C 6 alkoxy, 
C r C 6 haloalkoxy, C r C 6 alkylthio or Ci-C^haloalkylthio groups, phenyl optionally substituted with from one to 
three halogen, C r C 6 alkyl, C 1 -C 6 haloalkyl, C, -C 6 alkoxy, C, -C 6 haloalkoxy, 0^ -C 6 alkylthio or -C 6 halo-alkylth- 
io groups, or 

a 5- or 6-membered heteroaromatic ring optionally substituted with any combination of from one to three 
halogen, C r C 6 alkyl, C r C 6 haloalkyl, C r C 6 alkoxy, C r C 6 haloalkoxy, C r C 6 alkylthio or C r C 6 haloalkylthio 
groups, and 

when Rt and are taken together with the atom to which they are attached they may form a C 3 -C 6 cycloalkyl 
ring wherein R, is represented by: -(CH 2 ) r where t is 2, 3, 4 or 5; 
m, q and v are each independently 0, 1 or 2; 

R 12 is hydrogen, C r C 6 alkyl, C r C 6 haloalkyl, C^Cealkoxy, C r C 6 haloalkoxy, C r C 6 alkylthio, C r 
C 6 haloalkylthio or NR 13 R 14 ; 

R 3 is hydrogen, C r C 6 alkyl, C r C 6 haloalkyl or C(0)R 15 ; 

R 16 is C r C 6 alkyl, C r C 6 haloalkyl, Cj-Cealkoxy or C r C 6 haloalkoxy; and 

R 5 isC r C 6 alkyl, 

phenyl optionally substituted with any combination of from one to three halogen, C r C 6 alkyl, C r 
C 6 haloalkyl, C, -C 6 alkoxy, C 1 -C 6 haloalkoxy, CVCealkyfthio or C, -C 6 haloalkylthio groups, or benzyl optionally 
substituted on the phenyl ring with any combination of from one to three halogen, C r C 6 alkyl, C r C 6 haloalkyl, 
C r C 6 alkoxy, C r C 6 haloalkoxy, C r C 6 alkylthio or C r C 6 haIoalkylthio groups; and 

the optical isomers thereof and the agriculturally acceptable salts thereof, 

provided that: (1) R is other than CC^R 10 when R is on the ortho-position of the phenyl ring, and (2) is other 
than ethyl or unsubstituted phenyl when X is O, n and p are 0 and is methyl. 

The compound according to claim 6 having the structural formula 
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wherein 

R is halogen, CT-C^haloalkyl, C r C 4 haloalkoxy or 

phenoxy optionally substituted with any combination of from one to three halogen, C r C 4 alkyl, C r 
C 4 haloalkyl, C 1 -C 4 alkoxy or C 1 -C 4 haloalkoxy groups; 
R 4 is C r C 4 haloalkyt, C r C 4 haloalkoxy or C^haloalkylthio; 
R-, is C r C 4 alkyl; 

R 2 is C r C 4 alkyl, C r C 4 haloalkyl, (CH^CfOJR^ or 2-pyridyl optionally substituted with any combination of 
from one to three halogen, C r C 4 alkyl, C r C 4 haloalkyl, C r C 4 alkoxy or CT-C^haloalkoxy groups; 
visOorl; 

R 12 is C r C 4 alkoxy or Cj -C 4 haloalkoxy; 
R 3 is hydrogen or C(0)R 15 ; and 
R 16 is C r C 4 alkoxy. 

The compound according to claim 6 selected from the group consisting of 

2-(p-chlorophenyl)-5,5<limethyMXt^uor^ 
2-(p<:hlorophenyl)-5,5<limethyM^^^ 

2-(p-brc^ophenyl)-5,5<iimethyM , -(trifluoromethyl)-A^1,3 t 4K)xadiazoline-4<arooxanilide; 
2-(p-fluorophenyl)-5,5^imethyl-4 , -(trifluoromethyl)-A 2 -1 > 3,4-oxadiazoline-4-carboxanilide; 
5,5<Jimethyl-2-(p-phenoxyphenylH^(trifluoro^ 

2-(p-chlorophenyl)-5-methyl-4'-(trifluoromethoxy)-5-(trifluoromethyl) -A 2 -1,3,4-oxadiazoline-4«carboxanilide; 
5-(chtoromethyl)-2-(pchloro^^ 

4,5-bis(trifluoromethyl)-2-(p-fluorophenyl)-5^ethyl-A 2 -1,3,4K)xadia2oline-4-carboxanilide; 

5-(chloromethyl)-2-(p-fluorophenyl)-5-m^ 

5-(chloromethyl)-2-(p-fluorophenyl)-5-m^ 

2-(p-bromophenyl)-5-(chloromethyl)-5-methyl-4'-(trifluorpmethoxy)-A 2 -1,3,4-oxadia2oline-4-c»roo 

2-(/x;hlorophenyl)-5-methyl-5-(2,2^^ 

lide; 

2-(p-chlorophenyl)-5-methyl-5-(2,2,2-trifluoroethylK-(trifluoromethoxy) -A 2 -1,3,4-oxadiazoIine-4-carboxani- 

iide; 

2-(p-chlorophenyl)-5-methyl-5-(2-pyric^^^ 

2-(p-chlorophenyl)-5-methyl-5-(2-pyridyl)-4 , -(trinuoromethoxy)-A 2 -1,3,4-oxadiazoline-^^ 

methyl N-{[2-(p*hlorophenyl)-5,5Hjimethyl-AH 

late; 

methyl N-{[2-(p-chlorophenyl)-5 I 5-dimethyl-A 2 -1,3,4*oxadiazolin>4-yl]carbony!}-p-(trifluoromethyl)-carbani- 
late; and 

methyl 2-(^chlorophenyl)-5-methyl^-{[p-(trifluoromethoxy)phenyl]carbamoyl}-A 2 -1,3,4K)xadiazoline-5-ace- 
tate. 

A composition for the control of insect or acarid pests which comprises an agronomically acceptable carrier and 
a pesticidally effective amount of a compound having the structural formula 
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wherein n, R, R 1f Rg, X and Z are as described in claim 6. 
10. The composition according to claim 9 wherein the compound is selected from the group consisting of 

2-(p-chlorophenyl)-5,5<Jimeth^ 
2-(p-chlorophenyl)-5,5KiimethyM^^ 

2-(jCKbromophenyl)-5,5<iimethyM , -(trifluoromethyl)-A^1,3 l 4<)xadia2oline-4-caro 
2-(p-fluorophenyl)-5 t 5-dimethyl-4'-(trifluoromethyl)-A 2 -1,3,4-oxadiazoline-4-carboxanilide; 
5,5<Jimethyl-2-(p-phenoxyphenylH4(triflu^^^ 
2-(p-ch loropheny l)-5-methyl-4'^ 

S-CchloromethyO^^pKJhlorophenylJ-S-methyl^'-ftrifluoromethyl) -A 2 -1,3,4-oxadiazoline-4-carboxaniiide; 

4 > 5-bis(trifluoromethyl)-2-(p-fluorophenyl)-5-methyl-A 2 -1,3 l 4K)xadiazoline-4-carboxanilide; 

5-(chioromethyl)-2-(p-fluoroph 

5-(chloromethyl)-2-(p-fIuofophenyl)-5^ 
2-(p-bromophenyl)-5-(chloromethyl)-5-methyW^^ 
2-(p-chlorophenyl)-5-methyl-5-(2 1 2,2-trffl^^^ 
lide; 

2-(p-chlorophenyl)-5-methyl-5-^ 
lide; 

2-(p-chlorophenyl)-5-methyl-5-(2-pyridyl)-4 , -(trifluoromethyl)-A 2 -1,3,4-oxadiazoIine^ 

2-(p-chlorophenyl)-5-methyl-5-(2^ 

methyl N-{[2-(/>chlorophenyl)-5,5-dimethyL 

late; 

methyl N-{[2-(/>chlorophenyl)-5>dimethyl-A 2 -1,3^^ 
late; and 

methyl 2-(p-chlorophenyl)-5-methyl-4-{[p-(trifluoromethoxy)phenyl]carbamoyl}-A 2 -1 l 3,4-oxadiazo!ine-5*ace- 
tate. 
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